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httpcense.Abstract This studywas carriedout toproducenewherbal beverages fromFoeniculumvulgare andCymb-
opogon proximus using for inhibiting or preventing calcium oxalate crystals formation. The preliminary
chemical compositionandphytochemical testsofF. vulgareandC.proximushavebeenexamined.Also, total
polyphenols and total ﬂavonoids contents were determined. Our results illustrated that F. vulgare and C.
proximus contained average values of 9.5 and 13.25 mg GAE/g for total polyphenols, respectively, while
the concentration of total ﬂavonoidswas 5.25 and 3.5 mgQE/g forF. vulgare andC. proximus, respectively.
Furthermore, the efﬁciencyof formulated beverages of investigated plants has been studied to elucidate their
activities on oxalate induced renal calculi formation and the associated renal injury in rats. Formulated bev-
erages D and E in ratios of 0.5:1.5% and 0.0:2.0% from F. vulgare and C. proximus, respectively, were the
most effective treatments to inhibit kidney stone formation which afford 0.53 and 0.39 mg/24 h for oxalate
concentration, respectively,while, calciumcontentwas 1.47and1.20 mg/24 h forbeveragesDandE, respec-
tively.Also, urinarymarker enzymes suchasALP,ACP, and c-GTwere (0.92and0.86), (0.73and0.71), and
(1.67 and1.47)measured as (U/min/mgprotein) for beveragesDandE, respectively. In addition, bloodurea
and serum creatinine were (0.77 and 0.59) and (13.07 and 14.57) mg/dl for beverages D and E, respectively.
Malondialdehyde (MDA) levels were estimated as the index of lipid peroxidation of kidney tissues. Finally,
lightmicroscopic observations of urinary crystals andhistological sections of urolithic kidneys remained like
normal rats for treated ratswithbeveragesC,D, andE in ratiosof 1.0:1.0%,0.5:1.5%,and0.0:2.0%fromF.
vulgare and C. proximus, respectively.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Faculty of Agriculture, Ain Shams
University.Open access under CC BY-NC-ND license.066304149.
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Recently, interest has increased considerably in ﬁnding natu-
rally occurring antioxidant for use in foods or medicinal mate-
rials to replace synthetic antioxidants, which are being
restricted due to their side effects such as carcinogenicity,aculty of Agriculture, Ain Shams University.
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Table A Prepared formulated beverages of investigated
plants.
Plants Formulated beverages ingredient (g/100 ml)
A B C D E
Foeniculum vulgare 2.0 1.5 1.0 0.5 0.0
Cymbopogon proximus 0.0 0.5 1.0 1.5 2.0
222 F.Y. Ibrahim, A.Y. El-Khateeb(Zheng and Wang, 2001). The use of medicinal plants to treat
human diseases has its roots in prehistorical times. Medicinal
plants are used by 80% of the world population as the only
available medicines especially in developing countries. In Su-
dan, the percentage of people dependant on medicinal plants
for health care is estimated over 90%. These plants and de-
rived products play an important role in the primary health
care of Sudan (UNIDO, 1996). Half bar, the common name
of Cymbopogon proximus, is a common weed with strong aro-
matic odor grows in southern Egypt and Northern parts of Su-
dan (Boulos, 1999). In Egypt, this plant is widely used in the
folk medicine as an effective renal antispasmodic and diuretic
(Batanouny et al., 1999).
Cymbopogon citratus is a plant of considerable economic
importance which forms the bedrock farming systems in Uni-
ted States of America and some part of Asia where they are
cultivated for commercial purpose as industrial raw materials
to cosmetic and insecticide factories. It is used as scent in many
product including soap, perfume, candle, mosquito, and other
insect repellent (Praditvarn and Samhandharaksa, 1990). C.
citratus is commonly known as lemon grass oil, and it is a trop-
ical plant from Southeast Asia, which is often sold in stem
form. Its leaves are use to make tea, which can relieve stomach
and gut problems. It can also act as an antidepressant and as a
mood enhancer. It thrives in warmer temperate regions and
not hardy to frost. In Brazilian folk medicine, it is believed
to have anxiolytic, hypnotic, and anticonvulsant properties,
but at least one study has found no effect in humans. It is
abundant in the Philippines and said to have 65–85% citral
composition. C. citratus contains active ingredients like myr-
cene, an anti-bacterial and pain reliever, citronella, and gera-
niol (Blanco et al., 2009). A tea made from the leaf of C.
citratus has been used to treat fever, cold, cough, and stomach
upset, has diuretic properties, and can help in urinating difﬁ-
culties and water retention (Stehmann and Brandaw, 1995).
Foeniculum vulgare commonly known as fennel is a tradi-
tional medicinal plant of Apiaceae family. For centuries, F.
vulgare fruits have been used as traditional herbal medicine
in Europe and China. It is native to southern Europe and
the Mediterranean area (Birdane et al., 2007). Fennel (F. vulg-
areMill. Apiaceae) is a perennial hemicryptophyte that inhab-
its the Mediterranean basin which is known as a medicinal
aromatic herb. Its fruit is used in the remedy against digestive
disorders, while bitter fennel is used as food ﬂavor, in liqueurs
and in the perfumery industry (Tanira et al., 1996). The fennel
seeds, leaves, and roots can be used, but the seeds are most ac-
tive medicinally and are commonly used (Sahelian, 2003). Fen-
nel extracts proved to have anti-inﬂammatory, antispasmodic,
carminative, diuretic, expectorant, laxative, analgesic, and
stimulant of gastrointestinal mobility and are used in treat-
ment for nervous disturbances (Choi and Hwang, 2004). The
leaves and fruit are mainly used to ﬂavor ﬁsh and meat, giving
them a strong aroma and taste and as an ingredient in cosmet-
ics. The most frequently investigated was the essential oil
which showed antioxidant, antimicrobial, and hepatoprotec-
tive activity (Ruberto et al., 2000). The vascular effect of aque-
ous extract of fennel leaves was tested using pentobarbital-
anaesthetized rats and inhibited the hypotensive effect in a
dose-related manner (Abdulghani and Amin, 1988).
Crystal retention could be caused by adherence of crystals
to the epithelial cells lining the renal tubules (Asselman and
Verkoelen, 2002). Although many investigators recognized arole for renal tubular injury in the pathophysiology of nephro-
lithiasis, deﬁnite proof for this concept and the mechanisms in-
volved are not yet available (Kumar et al., 1991). Most kidney
stones are predominantly composed of precipitated calcium
salts, the most common of which is calcium oxalate monohy-
drate (Mandel, 1996). Many plants have been used to treat kid-
ney stones and showed to be effective among them medicinal
plants (Beghalia et al., 2008).
This study was carried out to produce and evaluate new
beverages from F. vulgare and C. proximus to use in urine ow-
ing for its therapeutic potential as preventive agent hindering
the formation calcium oxalate crystals.
Materials and methods
Sampling
Fennel (F. vulgare Mill. Apiaceae) and half bar (C. proximus)
were kindly gifts from the Central laboratory, National
Research Center, Giza, Egypt.
Preparation of formulated plant beverages
Twograms of driedF. vulgareor/andC. proximuswere prepared
as beverages alone and mixtures put on a package similar with
tea package, and 100 ml of boiling distilled water was added in
cups with 5 g of sugar at room temperature. Prepared formu-
lated beverages of investigated plants are shown in Table A.
Chemical composition of investigated plants
Chemical composition of investigated medicinal plants that in-
cluded moisture, ash, crude ﬁber, crude protein, and crude li-
pid contents was determined according to AOAC (2000),
while, total carbohydrates were calculated by difference.
Preliminary phytochemical tests of aqueous plant extracts
The preliminary phytochemical tests were carried out on the
aqueous plant extracts. The resultant extracts were analyzed
to detect the presence of terpenes, tannins, ﬂavonoids,
saponins, alkaloids, carbohydrate and/or glucosides, phenolic
glucosides, and resins according to methods adopted by
Harborne (1988).
Determination of total polyphenols and total ﬂavonoids content
Total phenolic content of F. vulgare and C. proximus was deter-
mined by the Folin–Ciocalteu method according to Lin and
Tang (2007). Gallic acid was chosen as a standard of total
phenolics for making the standard curve (0–200 mg/l). The
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expressed as milligram gallic acid equivalents (GAE)/g air-dried
samples.
The total ﬂavonoid content of investigated plants was
determined using the aluminum chloride colorimetric method
which described by Chang et al. (2002). Quercetin was chosen
for making the standard curve of ﬂavonoids (0–50 mg/l). The
concentration of total ﬂavonoids content was expressed as mil-
ligram quercetin equivalents (QE)/g air-dried samples.
Sensory evaluation for formulated plants beverages
Sensory evaluation of F. vulgare and C. proximus that included
taste, aroma, and color was conducted by 15 panelists at Food
Industries Department, Faculty of Agriculture, Mansoura
University, Egypt, using Hedonic scale (0–1 very poor, 2–3
poor, 4–5 fair, 6–7 good, and 8–9 very good) according to
Molander (1960).
Stone formation experiment
The experimental animals were Male albino rats of Wistar
strain with an average weight of 150 g obtained from the ani-
mal house of Faculty of Pharmacy, Mansoura University,
Egypt. The rats were kept for adaptation under normal labo-
ratory conditions for 7 days before the beginning of the exper-
iment. All rats were fed on normal diet and allowed free access
of water. After acclimatization, the rats were housed in meta-
bolic cages and divided randomly into eight groups having ﬁve
animals in each group.
Group 1: negative control rats were given 1 ml of saline.
Group 2: positive control rats were administered with single
dosage of sodium oxalate (70 mg/kg dissolved in 1 ml of saline)
as intraperitoneal injection (Upasani et al., 2001). Group 3:
standard rats were administered with Epimag drug (manufac-
tured by EIPICO for pharmaceutical industries) effervescent
powder contains 2.125 g of magnesium citrate orally (4 ml/
100 g body weight) one hour prior to sodium oxalate adminis-
tration. Groups (4, 5, 6, 7, and 8) rats were administered with
F. vulgare and/or C. proximus beverages (A, B, C, D, and E) as
shown in (Table A), respectively, orally (4 ml/100 g body
weight) divided into two times a day.
Rats were pre-acclimatized in the metabolic cages for
2 days before urine collection, and they were given sufﬁcient
food and water. After 24 h of urine collection, the rats were
sacriﬁced and the kidneys were excised. Using Tris–HCl buffer
(0.01 M, pH 7.4) containing 0.25 M sucrose, a 10% kidney
homogenate was prepared using a Potter–Elvehjem homoge-
nizer ﬁtted with power driven Teﬂon pestle and the homoge-
nate stored in 80 C until used for further analysis.
Urine was collected for 24 h with 2 ml of toluene as a preser-
vative and used for oxalate, calcium, citrate, creatinine, andPro-
teins determination. After 4 weeks all the animals were
anesthetized (pentobarbital, 40 mg/kg body weight IP), and
the kidneys were isolated for histology. Blood was collected
for the estimation of blood urea, serum creatinine and uric acid.
Biochemical analysis of urine and renal tissue
The urine sample was processed by centrifugation and dialysis.
Urine samples were centrifuged at 2000 rpm for 10 min using a
tabletop centrifuge. Dialysis was performed using the cellulosedialysis membrane (Sigma, USA) against distilled water over-
night, and this was used to estimate the protein/enzyme activ-
ities. Stone forming constituents and other parameters were
carried out with undialyzed samples (Farooq et al., 2004).
Oxalate, calcium, creatinine, and Proteins were estimated
colorimetrically using relevant chemicals purchased in the
form of kits from Bio-Diagnostic Co., Egypt based methods.
Citrate was measured by citrate lyase method according to
Rajagopal (1984).
Urinary enzymes such as alkaline phosphatase (ALP), acid
phosphatase (ACP), and c-glutamyltransferase (c-GT) were
assayed by commercial kits of Bio-Adwic, Egypt, based
methods.
Serum creatinine and blood urea were determined by a col-
orimetric method according to Patton and Crouch (1977) as
described in a commercial kit by Diamond Diagnostics, while,
uric acid was determined quantitatively according to Young
(2001) as described in a commercial kit by Spinreact, Spain.
Lipid peroxidation levels were determined using Bio-Diag-
nostic kit based on the spectrophotometric method of Ohkawa
et al. (1979) in which the malondialdehyde (MDA) release
served as the index of lipid peroxidation and determined by
measuring the thiobarbituric acid reactive species resultant as
a pink product at 534 nm.
Urinary crystal study
From all the groups, urine sample was collected after 24 h and
a drop of which allowed to spread over a clean glass slide and
visualized under light microscope (Olympus microscope, mod-
el CX41, Japan).
Histopathological study
Kidney was immediately ﬁxed using 10% buffered formalin
and routinely processed and stained with hematoxylin/eosin
(H&E). Then, they were examined under light microscope
(Olympus microscope, model CX41, Japan).
Statistical analysis
Statistical analysis of all experimental data was done using the
statistical software package CoStat program (2005). All com-
parisons were ﬁrst subjected to one-way analysis of variance
(ANOVA), and signiﬁcant differences between treatment
means were determined using Duncan’s multiple range test at
p< 0.05 as the level of the signiﬁcance (Duncan, 1955).Results and discussion
Chemical composition of investigated plants
Moisture, ash, crude ﬁber, crude protein, crude lipid, and total
carbohydrates contents for F. vulgare and C. proximus are re-
corded in (Table 1). It could be seen that moisture content was
slightly similar in two investigated plants, while, ash, crude li-
pid, and total carbohydrates contents were 8.0%, 13.0%, and
47.5% in F. vulgare, respectively, which higher than in C. prox-
imus (6.5%, 8.5%, and 42.0%, respectively). On the other
hand, C. proximus contained the highest percentages of crude
224 F.Y. Ibrahim, A.Y. El-Khateebﬁber and crude protein which were 32.0% and 11.0%,
respectively.
Our data agreed with Singh et al. (2010) who found that
crude protein and carbohydrate contents were 6.33% and
42.66% in F. vulgare, respectively. Also, previous results for
C. proximus were in agreement with those reported by Shamat
et al. (2010) who illustrated that ash, crude ﬁber, crude, and
protein contents were 9.29%, 34.23%, and 12.87% on dry
weight basis, respectively.
Preliminary phytochemical tests of aqueous plant extracts
Table 2 represented the phytochemical constituents which
found in the aqueous extract of F. vulgare and C. proximus.
It could be observed that the investigated plants were rich in
terpenes, tannins, ﬂavonoids, saponins, alkaloids, carbohy-
drate or glycosides, and phenolic glycosides within the accept-
able limits.
On the other hand, resins were absence in both F. vulgare
and C. proximus. Furthermore, F. vulgare contains terpenes
and ﬂavonoids higher than C. proximus, while, C. proximus
was so rich in saponins and glycosides.
Our ﬁndings agreed with those mentioned by El-Kamali
and El-Amir (2010) who reported that C. proximus was rich
in ﬂavonoids, tannins, and volatile oil. Furthermore, Blanco
et al. (2009) found that C. citratus contains active ingredients
like myrcene, citronella, and geraniol which belong to terpenes
compounds.
Total polyphenols and total ﬂavonoids content
Total polyphenols include several classes of phenolic com-
pounds that are secondary plant metabolites and integral part
of human and animal diets. Flavonoids are large group of theTable 1 Chemical composition of investigated plants.
Plants Moisture Ash Crude ﬁber
As% of dry matter
Foeniculum vulgare 10.0 8.0 26.5
Cymbopogon proximus 11.5 6.5 32.0
Table 3 Total polyphenols and total ﬂavonoids content of investig
Plants Total polyphenols (m
Foeniculum vulgare 9.50
Cymbopogon proximus 13.25
Table 2 Preliminary phytochemical tests of aqueous extract of inve
Plants Tests
Terpenes Tannins Flavonoids Saponins A
Foeniculum vulgare +++ + ++ + +
Cymbopogon proximus + + + +++ +
(+++): High concentration; (++): moderate concentration; (+): lowphenolic compounds consisting mainly of ﬂavonols, ﬂavanols,
and anthocyanins. It has been reported that free radical scav-
enging and antioxidant activity of many medicinal plants are
responsible for their therapeutic effect against cancer, diabetes,
tissue inﬂammatory, and cardiovascular diseases (Cai et al.,
2004). Also, it was found that high total phenol content in-
creases antioxidant activity, and there is a linear correlation
between phenolic content and antioxidant activity in ﬁg leaves
extract (Changwei et al., 2008).
Table 3 shows the total polyphenols (mg GAE/g) and total
ﬂavonoids (mg QE/g) contents of investigated plants. Data
illustrated that F. vulgare and C. proximus contained average
values of 9.5 and 13.25 mg GAE/g dry weight for total poly-
phenols, respectively. Furthermore, data in the same table re-
ported that the concentration of total ﬂavonoids was 5.25
and 3.5 mg QE/g dry weight for F. vulgare and C. proximus,
respectively.
From the previous data, it was clear that the value of total
polyphenols in half bar was higher than that in fennel. How-
ever, total ﬂavonoid content in F. vulgare was higher than that
in C. proximus. Our ﬁndings are in agreement with those re-
ported by Singh et al. (2010) who mentioned that total poly-
phenol contents in F. vulgare were 10.25 ± 1.49 mg GAE/g.
Organoleptic evaluation of formulated beverages of investigated
plants
Sensory evaluation is an important indicator of consumer pref-
erence. Table 4 shows that the sensory properties of ﬁve bever-
ages were made of F. vulgare and C. proximus. These results
indicate that the best color, taste, odor, and overall acceptabil-
ity. Results point to that sample B has the highest degree in
color score (8) followed by sample A and G (7.6), while
beverage D recorded the lowest score (6.8). At the same time,Crude protein Crude lipid Total carbohydrates
5.0 13.0 47.5
11.0 8.5 42.0
ated plants.
g GAE/g) Total ﬂavonoids (mg QE/g)
5.25
3.50
stigated plants.
lkaloids Carbohydrate or glycosides Phenolic glycosides Resins
+ ++ 
++ ++ 
concentration; and (): not detected.
Table 4 Organoleptic evaluation of formulated beverages of Foeniculum vulgare and Cymbopogon proximus.
Beverage samples
Test A B C D E
Color 7.62a ± 0.460 8.00 a ± 0.422 6.94 a ± 0.383 6.75 a ± 0.365 7.56 a ± 0.664
Taste 7.37 a ± 0.596 6.94 a ± 0.427 6.44 a ± 0.319 5.87 a ± 0.515 5.62 a ± 0.905
Odor 8.06 a ± 0.657 7.50 a ± 0.378 7.43 a ± 0.437 6.87 a ± 0.515 6.62 a ± 0.800
Overall 7.68 a ± 0.502 7.47 a ± 0.326 6.93 a ± 0.314 6.5 a ± 0.333 6.60 a ± 0.650
a Signiﬁcant.
Table 5 Levels of urinary risk factors after administration of Foeniculum vulgare and Cymbopogon proximus formulated beverages
under hyperoxaluria.
Constituent (mg/24 h) Group (1) Group (2) Group (3) Group (4) Group (5) Group (6) Group (7) Group (8) LSD
Oxalate 0.41 e 2.40 a 0.48 de 1.37 b 0.87 c 0.71 cd 0.53 de 0.39 e 0.260
Calcium 1.20 c 2.80 a 1.53 bc 2.00 b 1.67 bc 1.57 bc 1.47 c 1.20 c 0.442
Citrate 3.40 a 2.00 d 3.47 a 2.47 c 2.53 bc 2.87 b 3.27 a 3.43 a 0.377
Creatinine 9.97 a 8.87 d 9.90 a 9.23 cd 9.33 bc 9.70 ab 9.80 a 9.93 a 0.370
Proteins 6.57 f 9.70 a 7.17 d 8.47 b 7.67 c 7.17 d 6.63 ef 7.00 de 0.396
Group (1): negative control rats; Group (2): positive control rats; Group (3): standard rats and Groups (4, 5, 6, 7 and 8): rats were administered
with Foeniculum vulgare and/or Cymbopogon proximus beverages (A, B, C, D and E) as shown in (Table A), respectively.
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acceptability compared with other beverages which were (7.4),
(8.1), and (7.7) respectively, while sample G recorded the low-
est score in taste and odor. The best results showed with bev-
erage was made of F. vulgare (2.0 g) followed by beverage
made of F. vulgare (1.5) to (0.5) of C. proximus and beverage
made of F. vulgare and C. proximus with percentage ratio of
1.0–1.0 g.
Biochemical analysis of urine and renal tissue
It has been observed that sodium oxalate administration
(70 mg/kg body weight) to rats as a single dose (Group 2)
caused a marked elevation in the excretion of all the urinary
risk factors associated with stone formation. Administration
of formulated plant beverages 1 h prior to sodium oxalate
challenge has signiﬁcantly brought down the levels of urinary
risk factors to normal limits. Groups 7 and 8 were the most
effective treatments compared with negative control (Group
1), and there always were no signiﬁcance observed between
Groups 1, 3, 7, and 8. These results indicated that treatment
with investigated plants beverages (Formulas D and E) was
similar with Epimag drug and negative control group.
Urinary supersaturation and related stone forming constit-
uents are presumed to be the prime factors in the cascade of
urolithiasis (Arneson and Brickell, 2007). Animals induced
with sodium oxalate showed a marked elevation of urinary risk
factors such as calcium, oxalate, and protein. Calcium excre-
tion in normal rats was 1.20 mg/24 h, and this had been signif-
icantly elevated to 2.80 mg/24 h in oxalate challenged rats. In
contrast, the citrate level in oxalate-administered rats was re-
duced than that of the control (from 3.40 to 2.00 mg/24 h),
whereas the urinary protein levels were signiﬁcantly elevated
from 6.57 to 9.70 mg/24 h. The levels of calcium, protein,
and citrate were found to be comparable to that of the control
(Table 5).Membrane damage in hyperoxaluria mainly results in renal
calcium leakage and increases the level of calcium excretion
(Arneson and Brickell, 2007). Investigated beverages pre-
treated groups showed normal urinary calcium and protein
levels, and there was no change observed in the level of oxa-
late, indicating the prevention of membrane damage. Interest-
ingly, the urinary output of beverages pretreated rats was
higher than that of control and urolithic rats, suggesting the
diuretic property of the Epimag drug. Thus, the reduction in
supersaturation by Epimag drug or plants beverages eventu-
ally controls or prevents the stone formation when compared
to the untreated group of urolithic rats.
Proteinuria is an important manifestation of renal disease.
Increase of protein excretion in urolithic rats as well as in stone
formers has already been reported. The normalizing effect ob-
served on pretreatment with Epimag drug and plants bever-
ages indicates that these drugs act by minimizing the extent
of tubular dysfunction. In addition, Urinary citrate levels were
similar to that of control in Epimag and plants beverages pre-
treated hyperoxaluric rats, which indirectly indicates the inhib-
itory effect against calcium oxalate crystal formation (Vogt
and Avner, 2004).
Alkaline phosphatase (ALP) is an enzyme that catalyzes the
cleavage of orthophosphate from orthophosphoric monoesters
under alkaline conditions. Acid phosphatase (ACP) is a hydro-
lase that is found in mammalian liver, spleen, bone marrow,
plasma and formed blood elements, and prostate gland, cata-
lyzing the cleavage of orthophosphate from orthophosphoric
monoesters under acid conditions. Gamma-glutamyltransfer-
ase (c-GT) is an enzyme that transfers gamma-glutamyl func-
tional groups. c-GT catalyzes the transfer of the gamma-
glutamyl moiety of glutathione to an acceptor that may be
an amino acid, a peptide, or water forming glutamate and
plays a key role in the gamma-glutamyl cycle, a pathway for
the synthesis and degradation of glutathione and drug and
xenobiotic detoxiﬁcation (Arneson and Brickell, 2007).
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groups are presented in (Table 6). In urolithic rats, there was
an increased activity of brush border enzymes such as ALP,
ACP, and c-GT, while they were found unaltered in formu-
lated plants beverages pretreated rats.
The enhanced urinary excretion of marker enzymes (ALP,
ACP, and c-GT) in urolithic animals suggests that damage to
the brush border membrane of the renal tubules appears to
associate with the retention and deposition of crystals in the
kidney (Leonetti et al., 1998). However, in the drug-pretreated
group, the marker enzymes were showed near normalcy indicat-
ing Epimag or plants beverages as nephroprotective agent, and
this might be due to its free radical quenching capacity against
oxalate mediated tissue injury (Trinchieri et al., 1991).
The renal tissue of the formulated plants beverages pre-
treated groups showed normal level of oxalate and lipid perox-
idation when compared to urolithic animals (Fig. 1). Unlike
urolithic rats, the level of oxalate in the kidney tissue is signif-
icantly reduced in Epimag and plants beverages pretreated
rats. This is in contrast to the urinary oxalate level, which is
found to be similar to that of hyperoxaluric rats, suggesting
the presence of harmless crystalluria (Table 7).
It is known that malondialdehyde levels are always elevated
during any free radical mediated tissue damage and serves as a
good marker of lipid peroxidation Sayyah (2011). The elevatedGroup (1) Group (2) 
Group (5) Group (6) 
Group (1): negative control rats; Group (2): positive control rats ; G
administered with Foeniculum vulgare and/or Cymbopogon proximus 
Fig. 1 Light photomicrographs of urinary crystals under 400· by obs
groups indicating the presence of aggregated and singled crystals.
Table 6 Levels of urinary marker enzymes after administration
beverages under hyperoxaluria.
Enzymes (U/min/mg protein) Group (1) Group (2) Group (3) G
ALP 0.88 de 1.42 a 1 cd 1.
ACP 0.66 d 0.94 a 0.72 c 0.
c-GT 1.57 d 3.13 a 1.43 d 2.
Group (1): negative control rats; Group (2): positive control rats; Group (
with Foeniculum vulgare and/or Cymbopogon proximus beverages (A, B,lipid peroxidation in urolithic rats indicates oxalate induced
oxidative injury, and it has been controlled in drug-pretreated
group, which is unveiling the potential effect of plants bever-
ages as a free radical quencher. The protective nature of inves-
tigated plants against free radical-induced tissue damage and
levels of marker enzymes is further substantiated by the nor-
mal histological ﬁndings in treated rats groups (Table 8).
Urinary crystal study
Light microscopic observation of urinary crystals revealed the
presence of aggregated calcium oxalate monohydrate crystals
in urolithic rats. Only calcium oxalate dihydrate crystals and
a few calcium phosphate crystals were observed in formulated
plants beverages pretreated groups (Fig. 1).
Further evidence for this study comes from urinary crystal
analysis. It is known that free and aggregated calcium oxalate
monohydrate crystals are being excreted during hyperoxaluric
and recurrent stone formers, respectively (Nguyen et al., 2001),
whereas single crystals of calcium oxalate dihydrate and few
calcium phosphate are excreted in normal subjects (Williams,
1990). Among these, calcium oxalate monohydrate crystals
have greater afﬁnity for renal tubular cell and are responsible
for the formation of stone (Goldfarb, 1994). The formation of
calcium oxalate dihydrate and calcium phosphate in preferenceGroup (3) Group (4) 
Group (7) Group (8) 
roup (3): standard rats and Groups (4, 5, 6, 7and 8): rats were 
beverages (A, B, C, D and E) as shown in  (Table A), respectively. 
erving a tiny drop of 24 h urine sample collected from investigated
of Foeniculum vulgare and Cymbopogon proximus formulated
roup (4) Group (5) Group (6) Group (7) Group (8) LSD
24 b 1.1 c 0.96 de 0.92 de 0.86 e 0.111
9 a 0.83 b 0.81 b 0.73 c 0.71 c 0.046
73 ab 2.6 b 2.13 c 1.67 d 1.47 d 0.412
3): standard rats and Groups (4, 5, 6, 7 and 8): rats were administered
C, D and E) as shown in (Table A), respectively.
Group (1) Group (2) Group (3) Group (4) 
Group (5) Group (6) Group (7) Group (8) 
Group (1): negative control rats; Group (2): positive control rats; Group (3): standard rats and Groups (4, 5, 6, 7 and 8): rats were 
administered with Foeniculum vulgare and/or Cymbopogonproximus beverages (A, B, C, D and E) as shown in  (Table A), respectively.  
Fig. 2 Histopathological observations of kidney tissue for from investigated groups. Images were taken at 100· under light microscopy
using hematoxylene and eosin as staining agents.
Table 7 Levels of kidney functions in blood serum after administration of Foeniculum vulgare and Cymbopogon proximus formulated
beverages under hyperoxaluria.
Particulars (mg/dl) Group (1) Group (2) Group (3) Group (4) Group (5) Group (6) Group (7) Group (8) LSD
Blood urea 0.63 ef 1.57 a 0.64 ef 1.23 b 0.96 c 0.84 cd 0.77 de 0.59 f 0.163
Serum creatinine 12.07 e 37.67 a 15.2 de 25.13 b 19.4 c 16.4 cd 13.07 de 14.57 de 3.090
Uric acid 1.83 d 2.93 a 1.83 d 2.77 ab 2.37 bc 1.97 cd 1.73 d 1.67 d 0.404
Group (1): negative control rats; Group (2): positive control rats; Group (3): standard rats and Groups (4, 5, 6, 7 and 8): rats were administered
with Foeniculum vulgare and/or Cymbopogon proximus beverages (A, B, C, D and E) as shown in (Table A), respectively.
Table 8 Malondialdehyde (MDA) Levels in renal tissue after administration of Foeniculum vulgare and Cymbopogon proximus
formulated beverages under hyperoxaluria.
Particulars (nmol/g tissue) Group (1) Group (2) Group (3) Group (4) Group (5) Group (6) Group (7) Group (8) LSD
MDA 4.73 e 36.63 a 9.57 d 20.73 b 12.37 c 8.50 d 5.13 e 5.77 e 2.185
Group (1): negative control rats; Group (2): positive control rats; Group (3): standard rats and Groups (4, 5, 6, 7 and 8): rats were administered
with Foeniculum vulgare and/or Cymbopogon proximus beverages (A, B, C, D and E) as shown in (Table A), respectively.
Effect of herbal beverages of Foeniculum vulgare and Cymbopogon proximus on inhibition 227to calcium oxalate monohydrate crystals is propitious because
it protects against stone disease by reducing the attachment of
crystals to renal tubular cells.
The above observationswere found unchanged in the present
study, where only the calcium oxalate dihydrate and lesser num-
ber of calcium phosphate crystals were observed in Epimag or
plants beverages pretreated animals this is due to the ability of
the drug to prevent the supersaturation of calcium oxalate.
Histopathological study
The histological sections of urolithic rats kidneys are presented
in (Fig. 2). It is signiﬁcant to point out that no sign of tissuedamage was observed in formulated plants beverages pre-
treated rats, while a positive sign of tissue injury was observed
in urolithic rats.
The present study conﬁrms the involvement of free radicals
and suggests that cytotoxic malondialdehyde play a vital role
in the functional impairment of nephronal cell by sodium oxa-
late administration. However, this kind of free radical medi-
ated lipid peroxidation and resultant deleterious damage to
nephronal cells is well protected by formulated of investigated
plants beverages. Forward parameters were found unaltered in
the drug control group and remained like normal rats.
Group (1), showing normal architecture of glomeruli and
proximal convoluted tubule; Group (2), viewing interstitial,
228 F.Y. Ibrahim, A.Y. El-Khateebtubular dilatation, and mononuclear inﬂammatory cells;
Group (3), displaying normal morphological structure of kid-
ney with glomeruli and renal tubules; Groups (4 and 5), screen-
ing interstitial, tubular dilatation, and mononuclear
inﬂammatory cells. Finally, Groups (6, 7, and 8), showing nor-
mal morphological structure of kidney with glomeruli and re-
nal tubules.
Conclusion
Overall, our results indicate that the inhibition efﬁciency of
formulated beverages from F. vulgare and C. proximus on cal-
cium oxalate renal stone formation in rats increased gradually
through rising the ratio of C. proximus. Therefore, We recom-
mended that intake two or three cups of beverages D or E will
adjust the levels of urinary risk factors, marker enzymes, and
kidney functions when divided into two or three times a day.Acknowledgment
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